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Two high power lidar systems arc located at
‘j’al~]c h4011ntain (I”M1;) in southern California
(34.4° N, -117.7° W, elevation 2.3 km) and
Mauna l.oa (M1.0),  IIawaii (19.5° N, -111.6°
W, elevation 3.4 km). ‘] ’hcsc  similar systems usc
the diil’crcntial  absorption lidar  (111A],) tcch-
niquc to measure ozone profiles from ,-15 km 10
>50 km altitude and use Raylcigh  scat(clin~  to
mcasuI c tcmpcraturc  pmfilcs frcm -30 km to
>70 km altitude. Aflcr the eruption of A4t, l’ina-
tubo in June 1991, the ‘l’Ml;  liciar  was not ab]c
to make accurate measurements of 07,0nc in the
regions of high aerosol loading, The newer sys-
tem at A41 .() can measure ozone,  and also tcnl-
pcrat~tre,  in regions of high aerosol by using  the
Raman augmentation to the IJIA1, tcchniquc
[A/cC;ce  e/ (II, 1993]. ‘J’hc l<aylcig$  mctho(i for
mcasul ing tcnli>craturc is only vali(i in regions
whet c aerosol conccntlation  is ncgiigib]c.  ‘1’hc
‘1’MF  Iidar has been in routine operation since
l;cbl-uary 1988 and the new system was instalie(i
at h4i,0  in Juiy 1993. Mauna l.oa is a pj-imary
station site  ~viihin the Network for the IIctcctic)n
of s[iatrmphel  ic Change  (N I) SC) and ‘1’able
h~ountain is both a complementary site an(i an
itltclcollll>alisoll  an(i test ~-cscarch  site for many
ofthc. plimal-y instruments,
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‘1’hc lidam,  data analysis procc(iurcs,  etc., at
‘J’N41?  l)avc b e e n  flllly  dcsclibcd  clscwhcrc
[A4clktwid  et a], 1990fl,  1991].  “J’hc  cwonc
1)1 AI, systcm has also undergone extensive
intclconlpal  i son an(i vali(iation  [A4cl)ett)lid  c1 ci/,
1990h,  c,dj. A summary and climatology of
omnc (icr-ivc(i  fi-om four years of li(iar rcsuits
(csscntia]iy prc-]’inatubo) has also berm pub-

iishcxi clscwhcre  [A4clkr}~Iid,  1993]. ‘1’! c (list  r-i-
bution of lidar  mcasurcmcnts at ‘1’1141;  is sun~nla-
Iizc(i in table 1
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tion of h4t. l]inatubo  has been foilo~vmi using
li(iar mcasurcmcnts of the backscattcl’  at three
wavclcn~ths,  353 nm, 532 nm and 10(V?  nm, As
an cxampic,  the maximum backscattcr  ratio at
353 ml is plotte(i as a fhnction  of lime since the
cmption  in figule 1.
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l~ipltt  1. Masimam b:dscat[cr  ratio at 35? III)) m :1
fa;lc(ion  crf[imc since the c]n]ption  ofh4t.  l’il I: IILho.

Since. the launch of ti~c {JpJ)CI-  Atmosphere
Research Satellite (UARS) in Scptcmllcr  1991



tllc  “J’MI;  ]idar has playui an imporlant  role in
tl)c corl clativc mcasurcmmts ancl va l ida t ion
pl-ofyam for instruments cm the satellite. Both
‘J’ab]c h40untain and Mama l.oa arc within the
latitude boundaries for UARS mcasurcmcnts
whc.n the spacecraft is lookin[;  cithc,r nOI-tll  or
south, ‘J’llclc  isthcreforc a colltinllollsI-ccorcl  for
illtcrco]ll]lariso])  and several huncllcci pmfilcs of
both ozone and tcmpcratwc have txxn 120m-
palcxi. While there arc some problems caused by
the difl’cmnt  primary units ofnmasurcmcnt, i,c.,
the Iidal- measure.s numb density vctsm abso-
lute altitude  and UARS mcasums mixin~:  ratio
vmms pressure altitude, the cmmc profiles gm-
mlly a~rcc  to within 1 OO/O. ‘1’hc  tcmpcratulc
pmfilcs  also agree well and tlIc IJARS and lidar
1 csults  appear to show slightly greater seasonal
variations than arc indicatec]  by the Nh4C data.
‘1’hcsc i~]tcrcot~l])arisor]s  and other rcccnt  dcvcl-
opmcnts  will lx summarized in the prcxntation.
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A nc.w lidar systcm was instilled at the
NOAA h4auna l,oa olmrvatory  in July 1993.
‘J’his  systcm incorporates a numbcl of inlprovc-
mcmts over the Th417 lidar including the addition
of Raman rccc.ivcr channels at 33?, nm ancl 3 S5
nm and an optical chopper to rcclucc  the signal-
induccct-ncrisc.
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‘1’hc  Raman channels arc used to obtain
oz.onc  and tmpcrature  profiles in the regions of
arxosol Iaycrs. ‘J’hc aerosol backscattcr  ratio
profile is also obtained from comparison of the
lidar returns at 353 mn and 385 nm, thus climi-

natinp, the need for a Icfcrcncc a[: .osphcric
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Fitarc 3. Ml ,() tcIIIpcItiIa Ic profile, 1/27/9’ l)ashcd
line is CIRA  Icfcrcncc  ;tnmsphcrc  1111,:  *I.
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l~ifiurc 4. Ml,0 aerosol prolilc, l/2’/\’! \

];igul m 2? through 4 show typical rxamplcs
of omnc, tcnlpcratulc  and acmso]  pmfilcs,  in
this case mcasulcd on January 27, 1 [~94, ‘1’hc
dotted Iincs about each protllc I-q)! Psent t h e
m or bars fi-om the photon count ins,. ? [ can bc
seen that tl)c mcasut-cmcnts  clcrivcx]  !’rom the
Raman channels have high errors 1).’causc of
the rccluccd  signal levels. 1 IOWCVCI,  O,OIIC and
tcnlpclaturc mcasurcmcnts i n  t-c~,it~t;  wh~,rc,

acrmols  al-c prmcnt can now bc crbt:l;  ncd  reli-
ably. ‘1’his is impel-tant since it appca[s  1 hat tkrc
is  s t i l l  considcrab]c  ac.rosol loadil):’  i n  t h e
trcq)ics. ACIOSOI lRycIs above 30 km zi!itudc  arc
still occasicmally  seen,.
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., ‘I’lleliclar  tcl]~]~cratllrc  ~>rofilc can bcuscci to
COIIVCI1 thccw,one  co~lcctltlaliollt  olllixi]~gratio.
I’ICSSLII-C altitudes arc also obtaimd  ftom the
Icnqxralllrc  analysis. l:i~urc  S shows an exam-
1>lc,agail~fo1Ja~~11ary27,  1994, 0ftllccalclllatc(l
mixing  ratio profile. Since the liciar  tmpcraturc
pmfilc  ciocs not go as low as tlm oz.onc  pmfilc,  a
model tcmpcratul-c  musl k used at the bottom
of the pmfilc.  in figure S it can bc scxn that tbc
mixinfi ratio profile dcrivui  using the lidar  tcm-
pcraturc anti that using tlm mocicl  tcmpmaturc
ap}cc perfectly. Also shown on figure  5 arc
some omnc values from the Microwave l,imb
Smndcr (htl ,S) onboard  lJAIM. T h e  r-csults
from the two closest ovupasscs  arc shown,
ASain,  the agrccmcnt  is very good.
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l~i~urc S, 1,id:ll  Ml,0 OZOIIC  profile COIIVCIICCI  to mixing
I a[io allci coInpnI ison with two CIOSCS[  UARS ovcvpasscs.

O n g o i n g  dcvclopmcmts,  rcwlts, :I,;d intcr-
comparisons \vill be ciiscussc(i.
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